and ii) the dietary amino acid profile as a less important modulator of protein turnover rate in cattle (Wessels et al., 1997) . For this purpose, we measured the kinetics of nitrogen isotopic abstract (Cantalapiedra-Hijar et al., 2017) .
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Material and methods 1 0 7
The experiment was conducted at Herbipôle (Inra, UE 1414, Theix, France) in compliance were iso-NE per kg DM and consisted of around 54% grass silage, 6% of wheat straw and 1 1 9
40% concentrate with amounts adjusted daily to ensure at least 10% of refusals. The method here applied to assess the WBPT was based on the rate at which tissues and directly to the urines, without being first incorporated into microbial proteins, was highly by hand directly in the mouth when animals did not swallow it within the first twenty minutes. The rest of the diet was then distributed to the feeder. On day 36, animals no longer
received the 15 N labelled urea, and blood and urine were sampled from that day (d0) onwards.
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Sampling and 15 N analysis
Blood was sampled at 0900 by venipuncture from the caudal vein of all animals on d0, d3, d7,
d11, d15, d21, d35, d49, d78 and d141 (n=10 per animal) after stopping the 15 N labelled urea anticoagulant, centrifuged within the first hour at 2500 g for 15 min at 4°C and stored at - between 0900 and 1000 on d0, d1, d2, d3, d4, d7, d9, d11, d14, d17, d35, d70, d142 (n = 13).
For urinary sampling, animals were head blocked during 1h while eating in the morning and a were conducted beyond the first hour and always within the first three hours. Tyrosine was used as internal standard and included in every run to correct for possible using the delta notation. Isotopic turnover rate modelling and statistical analysis
The post-diet switch to 1st-order or higher-order (2 nd -order) kinetics according to the following mono-and bi- exponential models, respectively:
Mono-exponential model:
Bi-exponential model: 
where ( the total isotopic distance between the initial and the asymptotic δ 15 N reached at equilibrium.
As illustrated in S1 Appendix, we decided what model was required on the basis of a visual
inspection of a plot of ln(1-F) against time, depending on whether ln(1-F) was a decreasing lines of increasingly shallow slopes equal to -k 1 and -k 2 (bi-exponential model). This
graphical analysis was further supported by the Akaike Information criterion, where lower
values indicates a superiority of one model over another.
The model parameters (i.e., were declared when the P≤0.05 and a trend was considered when 0.05>P<0.10. applied approach (around 5 months) bulls fed High protein diets had on average higher (P = compared to animals fed Normal protein diets (Fig 1) . No effect of methionine content was Plasma isotopic turnover rate depletion in plasma proteins after the diet-switch, and justified that a mono-exponential model were indeed correctly fitted (r2 ≥ 0.98; n=36) through a mono-exponential asymptotic model. When all data were pooled and analyzed through a mixed-effect asymptotic model, lower diets (Fig 3) on first day (d0; P = 0.04) and at equilibrium (d142; P = 0.09). In contrast, the is known as the isotopic turnover rate and depends largely on how fast the metabolic tissue to the case of ruminant's urines and plasma proteins to respectively evaluate in the long term (estimated to be less than 300 dollars per bull), allowing to obtain measurements over long Anderson-Sprecher, 2008), it is proposed that the rates at which urines and plasma proteins proxies could be very useful for future studies on feed efficiency (protein turnover as an 2 6 0 energy-consuming process), animal robustness (protein turnover as a maintenance service)
and meat quality (in vivo protein turnover associated to the rate of post mortem proteolysis and thus to meat tenderness) carried out on large number of animals. The simplicity of the method here described may contrast with the need to address own FSR (i.e., the sum of its fractional degradation rate and fractional growth rate) and may
be proposed as a way to indirectly evaluate the liver FSR of plasma proteins. In contrast, to
the best of our knowledge the isotopic turnover rate of urine has never been analyzed mechanistically and, as further discussed, its biological meaning is mostly ascribed to the 2 7 7
WBPT. Some considerations and assumptions need, however, to be discussed to support our 2 7 8 biological interpretation.
7 9
First, the urinary δ 15 N kinetics post diet-switch did not only reflect the N metabolism 2 8 0 of the animal but also that of its symbiotic rumen microbiota. Urines would theoretically also Third, we can not exclude that differences in the N absorption, and thus in the urinary N 2 9 2 excretion, expected across diets (Normal vs High protein diets) might contribute to the 2 9 3
observed differences in the urinary 15 N depletion rate. Indeed, the dietary N influx into the 2 9 4 plasma pool, while being much smaller than the endogenous AA influx by protein phase), before being mostly driven by the endogenous AA influx released from the whole- labeled AA will translate first into the free plasma AA pool and then into the urea-N pool 3 0 7
resulting from their catabolism. Therefore, we assume that the urinary 15 N depletion rate 3 0 8 during the second slow phase (k2) is mostly the consequence of the WBPT, whereas the rate 3 0 9
during the first rapid phase (k1) is likely a mix from the previously evoked mechanisms
together with (in some undetermined extent) the protein degradation rate of some very fast
animal turning-over N pools. A limitation to our interpretation could be that some N-containing compounds in urine oxidation. It can be acknowledged that our modelled k2 likely integrates the outflow rate of released from the animal body through the urines. However it should be stressed that i) its
contribution to total urinary N remains relatively modest in high productive animals (0.05 g is closely related to protein turnover rate (e.g. 3-methyl-histidine as an index of muscle protein degradation and endogenous purine derivatives from nucleic acid turnover rate).
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For those urinary nitrogenous compounds non related to AA oxidation and with a this together, we can consider that even if k2 does not strictly correspond only to the WBPT, it may reflect quantitatively this flux and can be proposed as a proxy to evaluate it. Finally, we recognize that the proposed approach based on isotope decay rates may be that a higher protein turnover (associated also to a higher AA-reutilization) will always have a terms of WBPT this approach can still serve as a proxy. To evaluate the aforementioned biological interpretations, we tested the ability of our
method to detect differences across two dietary factors, the protein content (Normal vs High)
and AA profile (diets balanced vs unbalanced in methionine), known to impact the whole-
body protein turnover rate in a different extent. hormones. In the present study, the urinary 15 N-depletion rates during both the first rapid (k 1 )
and second slow (k 2 ) phases increased on average around 28% when increasing the similar diet-switch approach was applied on adult rats fed diets at or much above protein Carleton, 2012). Significant differences in model parameters across treatments are depicted by stars (***P < 0.001; **P < 0.01; *P < 0.05). Methods] diagnosing that a mono-exponential model was sufficient to adequatly fit the 15 N depletion kinetics in plasma proteins (Martinez del Rio and Carleton, 2012) . Significant differences in model parameters across treatments are depicted by symbols ( † P < 0.10; *P < 0.05). and a second durable (k 2 ) phases, respectively.
